STANDARD CONFIGURABLE UNIVERSAL SERIAL BUS (USB) 

DEVICE IDENTIFIER 

BACKGROUND OF THE INVENTION 

The present invention relates to the field of computer peripherals. More specifically, 
5 the present invention relates to a standard device identifier for a Universal Serial Bus (USB) 
nerinheral device which enables anv USB peripheral device in a particular model line to be 
interchanged with another USB device from the same model line, without reinstallation of the 
device driver or reconfiguration of the communication port for the replacement USB device 
by the host device. 

1 0 The standard practice to implement a USB communication connection on a peripheral 

device requires that the peripheral device be identified. As shown in Figure 1 , the 
identification of a prior art USB peripheral device 10 is accomplished by providing a unique 
USB identifier string 12 (e.g., text data) from the peripheral device (e.g., a printer) 10 to the 
host device (e.g., a personal computer) 14. As shown in Figure 1, this unique identifier 12 is 

1 5 typically created by using the serial number 1 1 of the peripheral device 1 0 or other 

information which is unique to that particular peripheral device 10. This "uniqueness" allows 
the operating system of the host device 14 to uniquely identify each peripheral device that is 
attached to it via a USB link. 

This unique identification allows the operating system of the host device 14 to 

20 communicate with more than one USB peripheral device as shown in Figure 2, even if the 
peripheral devices are the same (e.g., Scanner model XYZ). Figure 2 shows two peripheral 
devices 10 and 20 connected to the host device 14 at communications ports 16 and 17 (COM 
3 and COM 4), respectively. Each peripheral device is from the same model line 13 (model 
XYZ). However, each peripheral device has a unique serial number 1 1, 21, and therefore a 

25 unique USB identifier 12, 22. 

This standard implementation has the limitation that, in the event a peripheral device 
is replaced (e.g., due to failure) with a peripheral device that is identical, the operating system 
must reinstall the USB drivers. This reinstallation is required because each USB device is 
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uniquely identified by its identification string. As shown in Figure 3, when a peripheral device 
(e.g., peripheral device 10 of Figure 1) is replaced with another peripheral device from the 
same model line (e.g., peripheral device 20), in addition to the reinstallation of device drivers, 
the operating system of the host device 14 will select a different name for the communications 
5 port that a software application uses to communicate to the replacement device 20. As shown 
in Figure 3, when replacement device 20 is attached to the host, it is assigned communication 
port 17 (COM 4), while the application 18 is still attempting to communicate with USB 
peripheral device 10 via communication port 16 (COM 3). Therefore, this port reassignment 
further requires that the user application 18 running on the host device 14 be re-configured to 

10 use the new port 1 7 to continue to function and communicate with the replacement USB 
peripheral device 20. This problem is especially true with printers since printers typically 
have printer ports created by the operating system, but it is not limited to printers. 

It would be advantageous to enable interchangeability of identical USB peripheral 
devices from the same model line without the need to reinstall device drivers or reconfigure 

1 5 communication ports on the host device. 

The methods and apparatus of the present invention provide the foregoing and other 
advantages. 
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SUMMARY OF THE INVENTION 

The present invention relates to a standard device identifier for a Universal Serial Bus 
(USB) peripheral device which enables any peripheral device in a particular model line to be 
interchanged with another device from the same model line, without requiring reinstallation of 
5 the device driver or reconfiguration of the communication port by the host device. 

In an example embodiment of the invention, a USB peripheral device belonging to a 
model line of identical peripheral devices is provided. The peripheral device includes a USB 
interface enabling connection of the peripheral device to a USB port of a host device. The 
peripheral device also includes a memory for storing a USB device identifier. The USB 
10 device identifier comprises a standard device identifier that is the same for all the peripheral 
devices of the model line. 

The USB peripheral device may be any type of peripheral device that requires a USB 
connection, such as a printer, a modem, a wireless interface, or the like. The host device may 
be any type of device that is USB equipped and accepts USB peripheral devices, such as a 
1 5 personal computer, an Internet appliance, or the like. 

The USB port may comprise a virtual communication port. In an example embodiment 
of the invention, the peripheral device may comprise a printer. In such an example 
embodiment, the USB port may comprise a virtual printer port. In addition, the USB port may 
comprise a printer name associated with the printer. 
20 The standard USB device identifier identifies each peripheral device in the model line 

to the host device as identical devices, thereby preventing device driver reinstallation and 
communication port reassignment when swapping one peripheral device for a another 
peripheral device from the same model line. This enables identical peripheral devices to be 
"hot-swappable" such that they can be interchanged on the host device, even when the host 
25 device is powered up and running. 

In a further example embodiment of the invention, the standard USB device identifier 
may be configurable. For example, the standard USB device identifier for the peripheral 
device may be configurable to allow two peripheral devices from the same model line to be 
connected to the host device simultaneously. The standard USB device identifier may also be 
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configurable to control the communications port of the host device that the peripheral device 
is associated with. This prevents two identical peripheral devices from being assigned to the 
same communications port. 

The standard USB device identifier may be configured using a configuration tool, such 
5 as a software application running on the host device. The host device may be, for example, a 
personal computer. This tool may be used to change many of the customizable options in the 
USB peripheral device, one of which may be the standard USB device identifier. Those 
skilled in the art will appreciate that a custom device could be attached directly to the USB 
peripheral device to configure the USB device identifier. In an example embodiment where 
10 the peripheral device is a printer, the USB device identifier may be configured via the printer 
key pad. 

The standard USB device identifier may comprise a model designation for the model 

line. 

The present invention also includes corresponding methods for enabling USB 
15 peripheral devices from a model line of peripheral devices to be interchanged at a USB port of 
a host device without reinstallation of a new device driver or reassignment of a new 
communication port. In an example embodiment of the invention, each USB peripheral device 
from a model line is provided with an identical standard USB device identifier. 

The method of the present invention may further comprise enabling configuration of 
20 the standard USB device identifier. For example, the standard USB device identifier for the 
peripheral device may be configurable to allow two peripheral devices from the same model 
line to be connected to the host device simultaneously. The standard USB device identifier 
may be configurable to control the communications port of the host device that the peripheral 
device is associated with. This prevents two identical peripheral devices from being assigned 
25 to the same communications port. 

The present invention also encompasses a standard USB device identifier for a model 
line of USB peripheral devices. The standard USB device identifier comprises a string of text 
data for identifying each peripheral device of the model line of peripheral devices when 
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connected to a USB port of a host device. The string of text data is identical for each 
peripheral device in the model line. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will hereinafter be described in conjunction with the appended 
drawing figures, wherein like reference numerals denote like elements, and: 

Figure 1 shows a prior art example connection of a USB peripheral device to a host 

device; 

Figure 2 shows a prior art example connection of multiple USB peripheral devices to a 
host device; 

Figure 3 shows a prior art example connection of a replacement USB peripheral 
device to a host device; 

Figure 4 shows an example embodiment of the present invention; 

Figure 5 shows a connection of a replacement USB peripheral device to a host device 
in accordance with an example embodiment of the invention; and 

Figure 6 shows connection of multiple USB peripheral devices to a host device in 
accordance with an example embodiment of the invention. 
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DETAILED DESCRIPTION 

The ensuing detailed description provides exemplary embodiments only, and is not 
intended to limit the scope, applicability, or configuration of the invention. Rather, the 
ensuing detailed description of the exemplary embodiments will provide those skilled in the 
5 art with an enabling description for implementing an embodiment of the invention. It should 
be understood that various changes may be made in the function and arrangement of elements 
without departing from the spirit and scope of the invention as set forth in the appended 
claims. 

The present invention eliminates the need for re-installation of USB device drivers 

10 and the creation and reassignment of a communications port when removing one USB 
peripheral device from a host device and attaching an identical USB peripheral device. A 
standard USB identifier is provided that is the same among a USB device model line, (e.g., 
"POSJet 1000"). This standard USB identifier will make all USB peripheral devices of the 
same model line appear identical to the host device. This eliminates the need for device driver 

1 5 re-installation and communication port re-assignment. 

In an example embodiment of the invention as shown in Figure 4, a USB peripheral 
device 40 belonging to a model line of identical peripheral devices is provided. The peripheral 
device 40 includes a USB interface 48 enabling connection of the peripheral device 40 to a 
USB port 52 of a host device 50 (COM 3). The peripheral device 40 also includes a memory 

20 45 for storing a USB device identifier 42. The USB device identifier 42 comprises a standard 
device identifier that is the same for all the peripheral devices of the model line. 

The peripheral device 40 may have a model number 43 and a serial number 41, which 
may be stored in memory 45. The model number 41 designates the model line of the 
peripheral device 40. In the example embodiment shown in Figure 4, the USB device 

25 identifier 42 is the same as the model number 43. The model number 43 is used as the USB 
identifier 42 for ease of implementation, since it will be the same for all peripheral devices 
across that model line. However, those skilled in the art will appreciate that the standard USB 
device identifier 42 of the present invention may comprise any type of identifier, as long as it 
is the same for each device in the model line. 
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The USB peripheral device 40 may be any type of peripheral device that requires a 
USB connection, such as a printer, a modem, a wireless interface, or the like. The host device 
50 may be any type of device that is USB equipped and accepts USB peripheral devices, such 
as a personal computer, an Internet appliance, or the like. 
5 The USB port 52 may comprise a virtual communication port. In an example 

embodiment of the invention, the peripheral device 40 may comprise a printer. In such an 
example embodiment, the USB port 52 may comprise a virtual printer port. In addition, the 
USB port 52 may comprise a printer name associated with the printer. 

The standard USB device identifier 42 identifies each peripheral device 40 in the 

10 model line to the host device as identical devices, thereby preventing device driver 

reinstallation and communication port reassignment when swapping one peripheral device for 
a another peripheral device from the same model line. This enables identical peripheral 
devices to be "hot-swappable" such that they can be interchanged on the host device 50, even 
when the host device is powered up and running. 

15 Figure 5 shows a replacement USB peripheral device 60 which has been connected to 

host device 50 in place of USB peripheral device 40 (shown in Figure 4). The replacement 
USB device 60 has a USB device identifier 42 stored in memory 65, which USB identifier 42 
is identical to that of USB peripheral device 40 (e.g., "POSJET 1000"). Replacement USB 
device 60 has the same model number 43 as USB peripheral device 40, but a unique serial 

20 number 61. But since the USB device identifier 42 remains the same, the host device 50 
functions as if no change has taken place when USB peripheral device 60 is substituted for 
USB peripheral device 40. Since host device 50 receives the same USB device identifier 42 
from the replacement USB peripheral device 60 that it previously received from USB 
peripheral device 40, and since the USB peripheral device 60 is the same model as USB 

25 peripheral device 40, no reinstallation of the device driver for the peripheral device 60 is 
needed. Further, the communication port need not be reassigned. The application 55 which 
previously communicated with USB peripheral device 40 via communication port 52 is able 
to communicate with USB peripheral device 60 via this same communication port 52, 
obviating the need to reassign the communication port used by the application 55. 
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In a further example embodiment of the invention, the standard USB device identifier 
42 may be configurable. This configurability allows the end user or system integrator to 
modify the standard USB device identifier 42. If there is no ability to configure the standard 
USB device identifier 42, a problem arises when two or more peripheral devices of the same 
model line are attached to the same host device 50. The host device operating system will not 
be able to uniquely identify the second USB device, since the USB device identifiers are the 
same. This will result in the second peripheral device being non-functional (i.e. the host 
device will not be able to communicate with the second peripheral device.) The 
configurability of the USB identifier will allow a solution to this problem. 

Figure 6 shows two USB peripheral devices 40, 60 of the same model line connected 
to the host device in accordance with the present invention. The second USB peripheral 
device 60 is given a different USB identifier 42', via the ability to configure the USB 
identifier 42, (e.g., changing "POSJET 1000" to "POSJET 1000A"). This reconfiguration of 
the USB device identifier 42' of USB peripheral device 60 allows both peripheral devices 40, 
60 from the same model line to be connected to the host device simultaneously. Further, the 
ability to configure the USB device identifier enables the operating system of the host device 
50 to distinguish between and among multiple USB peripheral devices of the same model line 
(e.g., "POSJET 1000" vs. "POSJET 1000A" or "POSJET 1000" vs. "POSJET 1000A" vs. 
"POSJET 1-OOOBvs ....")• 

The standard USB device identifier may also be configurable to control the 
communications port of the host device that the peripheral device is associated with. This 
prevents two identical peripheral devices from being assigned to the same communications 
port. 

The standard USB device identifier 42 may be configured using a configuration tool, 
such as a software application 58 running on the host device 50. The host device 50 may be, 
for example, a personal computer. This tool may be used to change many of the customizable 
options in the printer, one of which may be the standard USB device identifier. Those skilled 
in the art will appreciate that a separate custom device could be attached directly to the USB 
peripheral device 60 to configure the USB device identifier. In an example embodiment 
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where the peripheral device is a printer, the USB device identifier may be configured via the 
printer key pad. 

The present invention also includes corresponding methods for enabling USB 
peripheral devices from a model line of peripheral devices to be interchanged at a USB port of 
5 a host device without reinstallation of a new device driver or reassignment of a new 

communication port. In an example embodiment of the invention, each USB peripheral device 
40 from a model line is provided with an identical standard USB device identifier 42. 

The method of the present invention may further comprise enabling configuration of 
the standard USB device identifier 42. For example, the standard USB device identifier 42' 

10 for the peripheral device 60 may be configurable to allow two peripheral devices from the 

same model line to be connected to the host device simultaneously, as shown in Figure 6. The 
standard USB device identifier may be configurable to control the communications port of the 
host device 50 that the peripheral device 60 is associated with. This prevents two identical 
peripheral devices from being assigned to the same communications port. 

1 5 The present invention also encompasses a standard USB device identifier 42 for a 

model line of USB peripheral devices 40. The standard USB device identifier 42 comprises a 
string of text data for identifying each peripheral device 40 of the model line of peripheral 
devices when connected to a USB port 52 of a host device 50. The string of text data 42 is 
identical for each peripheral device 40 in the model line. 

20 It should now be appreciated that the present invention provides advantageous 

methods and apparatus for enabling interchangeability of identical USB peripheral devices 
without the need to reinstall device drivers or reconfigure communication ports on the host 
device. 

Although the invention has been described in connection with various illustrated 
25 embodiments, numerous modifications and adaptations may be made thereto without 
departing from the spirit and scope of the invention as set forth in the claims. 



